In this paper, we study new approach to q-extension of Frobenius-Euler polynomials. From our q-Frobenius-Euler polynomials, we derive some identities and properties for the q-extension of Frobenius-Euler polynomials.
Introduction
Let q ∈ (0, 1) and define the q-products as follows:
(a : q) 0 = 1, (a : q) n = (1 − a) ( 
and
The q-extension of exponential function e x is define by the q-product as follows: . For the q-commuting variables x and y with xy = qyx, we have e q (x + y) = e q (x)e q (y), (see [1] ).
The q-derivative is defined by
As is well known, the Jackson q-definite integral is given by
From (6), we have
The q-binomial coefficient
For λ ∈ C with λ = 1, the Frobinius-Euler polynomials are defined by the generating function to be
When x = 0, H n (λ) = H n (0|λ) are called the Frobenius-Euler numbers (see [1, 3 − 11] ). In this paper, we study new approach to q-extension of Frobenius-Euler polynomials and give some identities and properties of those polynomials.
q-Frobenius-Euler polynomials
Now, we suggest a new approach to the q-extension of Frobenius-Euler polynomials. LetĤ(t) be the generating function of classical Frobenius-Euler numbers:
where λ ∈ C with λ = 1. By (10), we getĤ
From (9), we note that
By (11) and (12), we get
To find the generating function for the Frobenius-Euler polynomials, we consider the following equation:
It follows from (14) thatĤ
∂ ∂x e xt is a generating function of the FrobeniusEuler polynomials. Therefore, we can set
Now, we consider a q-analogue of generating functionĤ(t) as follows:
where H n,q (λ) are a q-analogue of Frobenius-Euler numbers. By using the q-derivative D q , we get
This procedure suggests the following q-analogue of Frobenius-Euler polynomials
Also, we can write the generating function of the above q-analogue of FrobeniusEuler polynomialŝ
From this point of view, we can also consider the q-Frobenius-Euler polynomials of the form
where lim q→1 H n,q (x|λ) = H n (x|λ). We call the number H n,q (λ) = H n,q (0|λ) the q-Frobenius-Euler numbers. From (20), we readily see that
By comparing the coefficients on the both sides of (21), we get
From (20), we note that
Therefore, by (23), we obtain the following theorem.
Theorem 1. For any n ∈ N, we have
For q-commuting variables x and y (xy = qyx), we have
= e q (ty) e q (tx)
Thus, by (24), we get
Now, we reconsider another q-extension of Frobenius-Euler polynomials from (19).
where λ ∈ C with λ = 1. By (25), we get
From (25) and (26), we can derive the following equation:
It follows from (27) that
where xy = qyx. From (28), we can readily see that
Therefore, by (30), we obtain the following assertion.
Theorem 2.
For n ∈ N, we have
The q-gamma function was defined by Jackson as follows:
The definition of q-exponential function implies the following formula:
Thus, by (31) and (26), we get Therefore, by (33), we obtain the following theorem. 
